The present study deal with hydrolysis of lactose by kluyveromyces fragilis that grown in Whey and synthetic medium and the effect of incubated temperature and pH on enzyme activity Lactase (ß-galactosidase) that hydrolyze lactose in whey milk and synthetic medium .Also the conversion of glucose that released from lactose hydrolysis by kluyveromyces fragilis into fructose via addition of glucose isomerase. The present work showed that the optimum pH and incubated temperature were (4,35°C) respectively to optimum enzyme activity Lactase with total glucose reached 60.21 mg/ 100ml in whey medium and 58.61 mg/100ml in synthetic medium after 24 hours. In addition fructose content was 48.15 mg/100ml from released glucose in whey milk that confirmed due to the highest sweet syrup. In conclusion, this study indicated that ability of kluyveromyces fragilis to hydrolyze lactose in natural whey milk higher than synthetic medium.
INTRODUCTION
Whey is a by-product of the dairy industry, which for years was thought to be insignificant and was either used as an animal feed or it was disposed of as waste. Considering that over 145 million tons of whey is produced worldwide annually, the desire for new methods to utilise whey can be appreciated. Over the last years several studies were carried out concerning the importance of whey is nutritional value and the properties of its ingredients (Silviya R 
. Macwan et al 2016).
Dairy and cheese industries are an integral part of the food processing industry, producing considerable amounts of liquid discharges, having a high organic load. Whey, the liquid remnant subsequent to the precipitation and removal of milk casein during cheese-making, is a major by-product of dairy and cheese industries (Panesar et al 2007) .
The prior hydrolysis of lactose to monosaccharaides significantly increases the options to produce different bio products from whey. Lactose can be hydrolyzed in two ways, either using acid or enzyme. However, acid hydrolysis of lactose gives rise to excessive color formation.
Therefore, enzymatic hydrolysis is more preferred way to carry out the lactose hydrolysis in whey (Burgess& Shaw, 1983). β-D-galactosidase (E.C. 3.2.1.23), most commonly known as lactase can be used for the lactose hydrolysis in whey to obtain glucose and galactose (Panesar et al 2006) . The hydrolysis of the lactose present in the whey converts the whey into very useful sweet syrup, which can be used in dairy, confectionary, baking and soft drink industry. Thus, it can help to solve the problems related to the use of byproducts from cheese manufacturing industries, avoiding serious pollution problems caused by their disposal (Shukla, 1975; Gekas & LopezLeiva, 1985) . Different yeasts, which are able to utilize lactose can be grown on whey and subsequently be used for β-D-galactosidase production. The yeasts such as C. pseudotropicalis, K. marxianus, K. fragilis and K. lactis have been used by different researchers for the production of this enzyme from whey-based medium. In most cases, there is need for supplementation of whey with different nutrients for optimal production of the enzyme Whey may be widely used in the baking, confectionery, and pastry industries for the production of breads, cakes, cookies, biscuits, crackers, muffins, and icing (Burrington,1999; Ceglińska et al 2007). In addition, whey proteins contain a high level of essential amino acids; they are also considered a source of high quality protein. In addition, they are characterised by a high content of calcium and other minerals, such as potassium and zinc. Thanks to these properties, whey protein is a valuable additive to bakery products (Burrington, 1999) Economic progression leads to changes in life style and dietary habits consistent with modern living. Sugars, i.e., mono-and disaccharides, such as glucose, sucrose and lactose are used in various dietary items, with fructose use in human diet increasing several folds in the past 50 years. Fructose occupies about 8% of every day energy intake by food articles, for example, fruit or fruit products, bakery related items and soft beverages (Park & Yetley, 1993a). There has been a rising utilization of fructose particularly in beverages that have become almost an essential part of the daily diet D-Glucose/xylose isomerase (D-xylose ketol isomerase; EC 5.3.1.5), commonly referred to as glucose isomerase (GI), is one of the three highest tonnage value enzymes, amylase and protease being the other two.It catalyzes the reversible isomerization of D-glucose and to D-fructose and isomerization of glucose to fructose is of commercial importance in the production of high-fructose corn syrup (HFCS) (Wiseman ,1975) .
The aim of this work is to compare between natural whey milk medium and synthetic medium and evaluate the ability of kluyveromyces fragilis to hydrolyze lactose in natural whey milk compared to synthetic medium. In addition improve the benefit of whey waste to produce sweet fructose from lactose.
MATERIALS AND METHODS

MATERIALS
Microorganisms
-Kluveromyces fragilis ATCC 8554, was obtained from Cairo Mircen, Faculty of Agriculture, ASU .
Media Used
Med-1 Cheese whey (was obtained from The Dairy Plant of Agricultural Research Center, Giza, Egypt.) It was used for lactase enzyme and ethanol. 
2-2-Hydrolsis of lactose by lactase from Kkluyveromyces fragilis
Sterile broth medium (100 ml whey medium or synthetic medium) was inoculated with 2 ml inoculum and incubated at different temperature (30, 33, 35, 36, 37, 38, 40) for 24, 48, 72 hours and determination the enzyme activity. The initial pH of the whey medium and synthetic medium was 5.0. According to modified method of (Sonia A.DE Bales and Francisco J. Castillo, 1979).
2-3-Enzyme activity
Enzyme activity was estimated as glucose according to (Lenore Jasewicz and Aaron E. Wasserman, 1960).
2-4-
Fructose obtained from addition of glucose isomerase to hydrolyzed whey was 48.15 mg/100ml and it was determined according to (Park and Yetley, 1993)
2-5-Statistical analysis
The data were presented as means ± SD from three replicates and subjected to one way ANOVA. The means of different treatments were compared using Duncan's multiple range test at p ≤ 0.05. Statistical analyses were performed using SPSS statistical software (IBM SPSS Statistics, version 20) (Snedecor and Cochran, 1980). Table 2 . Glucose concentration (mg/100ml) released from Whey lactose as affected by lactase activity of kluyveromyces fragilis at different temperatures ºC (pH=5) during 72 hours.
RESULTS AND DISCUSSION
The data are presented as means ± SD from three replicates. Different letters refer to significant differences at (P ≤ 0.05).
Data in Table ( 2) show glucose concentration (mg/100ml) released from Whey lactose as affected by Different temperature at different three periods in hours (24, 48, 72) as compared by control time (zero time). Data revealed that high glucose concentration resulted in after 24 hours, 48hours and 72hours respectively with higher concentration found in all incubation temperature after 24 hours compared with 48 hours followed by 72 hours which recorded the lower glucose concentration. These results revealed that the best yield of glucose concentration released from hydrolysis of lactose by lactase of kluyveromyces fragilis could be obtained after 24 hours. On the other hand table (2) also revealed that the highest glucose concentration released from whey lactose was shown at 35°C which value 64.19 mg/100ml compared to 31.9, 56.17, 58.85, 47.78, 40.88, 30 .03at incubation temperature 30°C, 33°C, 35°C, 36°C, 38°C, 40°C respectively . Generally result revealed that the highest concentration could be result at 35°C incubation temperature after 24 hours among all different incubation temperature and. These results clear that the yeast kluyveromyces fragilis firstly hydrolyze lactose in medium throw 24 hours so the glucose content increase significantly after 24 hours then kluyveromyces after 24 hours tend to consume the released glucose in building it is cells The data are presented as means ± SD from three replicates. Different letters refer to significant differences at (P ≤ 0.05).
Data in Table ( 3) show glucose concentration (mg/100ml) released from Synthetic medium lactose as affected by Different temperature at different three periods in hours (24, 48, 72) as compared by control time (zero time). Data revealed that increased glucose concentration resulted in after 24 hours, 48 hours and 72 hours respectively compared with control. The highest h concentration found in all incubation temperature after 24 hours compared with 48 hours followed by 72 hours. These results revealed that the highest yield of glucose concentration released from hydrolysis of lactose by lactase of kluyveromyces fragilis could be obtained after 24 hours .On the other hand Table ( 3) also revealed that the highest glucose concentration released from Synthetic medium lactose was observed at 35°C which value 61.75mg/100ml compared to 28.18, 57.73, 58.44, 49.50, 40.69, 28 .39 at incubation temperature 30°C, 33°C, 35°C, 36°C, 38°C, 40°C respectively . Generally result revealed that the best concentration could be result at 37°C incubation temperature after 24 hours among all different incubation temperature and incubation hours. These results clear that the yeast kluyveromyces fragilis firstly hydrolyze lactose in medium throw 24 hours so the glucose content increase significantly after 24 hours then kluyveromyces after 24 hours tend to consume the released glucose in building it is cells as source of carbon in order that the concentration significantly showed lower amount after 48 hours and the last value after 72 hours in all data obtained. The data are presented as means ± SD from three replicates. Different letters refer to significant differences at (P ≤ 0.05).
Data in Table ( 4) show that glucose concentration (mg/100ml) released from whey lactose affected by different pH (2, 3, 4, 6) and different incubation time (0, 24, 48, 72) at the best incubation temperature 35ºC which obtained from the previous study (Table 2) . Results from Table (4) show that pH effect on glucose released from lactose hydrolysis by lactase from kluyveromyces fragilis. It is observed from data in Table (4) that pH 4 was the best pH among the other pH (2, 3, 6). Also at this pH the incubation time was the highest glucose concentration after 24 hours with value 60.21 mg/100ml whey medium. Data also show that glucose concentration was decreased after 48 hours, 72 hours of incubation time compared with 24 hours in all pH studied (2, 3, 4, 6) . These results clear that the optimum pH to obtain high yield of glucose from lactose could be adjusted at pH 4 and after 24 hours of incubation time. This results in agreement with (Sonawat et al 1980) . The data are presented as means ± SD from three replicates. Different letters refer to significant differences at (P ≤ 0.05).
Data in Table ( 5) show that glucose concentration (mg/100ml) released from synthetic medium lactose affected by different pH (2, 3, 4,6) and different incubation time (0, 24, 48, 72) at the best incubation temperature 35 ºC which obtained from the previous study (Table 3) . Results from table (5) show that pH effect on glucose released from lactose hydrolysis by lactase from kluyveromyces fragilis. It is observed from data in Table (5) that pH 4 was the best pH among the other pH (2, 4, 6). Also at this pH the incubation time was the best after 24 hours with value 58.61mg/100ml synthetic medium. Data also show that glucose concentration was decreased after 48, 72 hours of incubation time compared with 24 hours in all pH study (2, 3, 4, 6) . These results clear that the optimum pH to obtain high yield of glucose from lactose could be adjusted at pH 4 and after 24 hours of incubation time.
